\ﬁ International Journal of Advances in Engineering and Management (IJJAEM)

Volume 4, Issue 4 Apr 2022, pp: 482-485 www.ijaem.net

Image Processing for Industry 4.0
Ajay Lotheta

Assistant Processor, UIIT Shimla

Submitted: 01-04-2022

Revised: 12-04-2022

Accepted: 15-04-2022

ABSTRACT: Image processing technology is a
popular practical technology in the computer field
and has important research value for signal
information processing. This article is aimed at
studying the design and algorithm of image
processing under cloud computing technology. This
paper proposes cloud computing technology and
image processing algorithms for image data
processing.Machine Learning (ML) has become
one of most widely used Al techniques for several
companies, institutions and individuals who are in
the business of automation. This is because of
considerable improvements in the access to data
and increases in computational power, which allow
practitioners to achieve meaningful results across

Textile production in the world of
Industry__4.0 may instead deliver customized
individual pieces by taking advantage of efficient
data processing. Once a customer decides on a
model, their dimensions could be determined via an
image processing system (machine vision
system).This might take the form of a small
changing room with four cameras to take a picture
of each side of the body. Software handles the
measurements and the subsequence cutting pattern
for production. The remainder of production runs
automatically right up through shipping.Fashion
houses of the future will thus no longer sell their
services based around full shelves with huge
offerings, but rather through a large virtual
selection and quick, reliable production.

several areas.Today, when it comes to image data,
ML algorithms can interpret images the same way
our brains do. These are used almost everywhere,
right from face recognition while capturing images
on our smartphones, automating tedious manual
work, self-driving cars.

INTRODUCTION
Looking for a new pair of pants? Right
now you're likely to go to a store or order a pair
online in a standardized size, typically one of four
variants ranging from S to XL. Low unit costs are
achieved through mass production.

New Opportunities for Small Batches

One important effect of Industry 4.0 is the
fact that due to using control automation many
work pieces can be produced cost-effectively not
just in large quantities, but also in much smaller
lots — a 'batch size of 1' is the buzzword here. One
example of this comes in the production of textiles
mentioned above; another might be in the
production of individually designed metal pieces to
customer spec, such as post boxes or railings.

But how can precise industrial camera systems
support in this effort?

It's conceivable for example that this kind
of system might be used for the coating of newly
produced metal parts. Automatic spray nozzles
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normally work based on pre-programmed painting
movements. Such pre-programmed movements are
difficult to plan in advance for custom work.
Determining them from design specs could be
possible in principle. However, to calculate the
final spray pattern is highly complex and imprecise.
Industrial cameras by contrast can make precise
measurements of the component on the spot,
determining its individual shape and position and
instructing the spray arms accordingly. At the same

time, the painting results can also be controlled
optically, either through assessment of the coloring
or by measuring more complex reflective properties
on the coating. This control data can flow in real
time into the control unit. As such, a system for
automated coating can become a self-learning
system. New but similar components could then be
processed more efficiently based on the prior
experience.

The recent advances in sensors quality and
processing power provide us with excellent tools
for designing more complex image processing and
pattern recognition tasks. In this paper we review
the existing applications of image processing and
pattern recognition in industrial engineering. First
we define the role of vision in an industrial. Then a
dissemination of some image processing
techniques, feature extraction, object recognition
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and industrial robotic guidance is presented.
Moreover, examples of implementations of such
techniques in industry are presented. Such
implementations  include  automated  visual
inspection, process control, part identification,
robots control. Finally, we present some
conclusions regarding the investigated topics and
directions for future investigation
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Imaging applications plays important role in

Industry-4.0 ecosystem:

e autonomous robots, self-driving cars and
drones

e augmented reality

o artificial intelligence systems, big data and
analytics

Cameras are eyes in many modern
industrial applications and with the further progress
of neural networks and Al systems, performance of
machine vision systems will eventually overcome
human abilities. In a new era, cameras will see
much better than humans, understand images better
and faster, will be able to work continuously and
precisely. Literary, computers with cameras will be
able to see everything and that will greatly affect
different levels of our everyday life.

Current progress in imaging applications
is based on new achievements in the following
fields: image sensors, electronics, interfaces,
illumination, lens, software and hardware. We see a
tremendous boost in all these fields and now you
can't be surprised with 8K video processing in
realtime. Moreover, you can expect to get that data
processed and analyzed as well. That could already
be done with contemporary imaging systems.

GPU-based image processing can
significantly improve both performance and image
quality in industrial vision applications. This is
important step towards faster imaging solutions.
Such a processing could be boosted by Al software
which could run on the same GPU. Quite often,
modern GPUs have hardware-based cores for Al
applications and we can build the whole pipeline on
GPU to accomplish full task in realtime, starting
from raw data acquisition to final Al task.Success
in today’s Industry-4.0 market requires a unique
combination of hardware, software and Al
solutions working together. Our GPU-based image
processing solutions are constituent parts of
imaging products. We cooperate with many
companies in different fields and we see increasing
demand for high performance imaging applications
on the market.

Intelligent Image Processing for Industry 4.0
Industry 4.0 essentially encompasses
networking and extensive data communication as a
core element. As cameras have become central in
many modern industrial applications, deploying
smart cameras and sensors can help digitize and
transfer information, interpreting what they capture
and confiscating the need of human analysis. With
further progress of neural networks and Al systems,

image processing or machine vision systems will
eventually outpace human abilities.

Image processing based on
the graphicprocessingunit (GPU) can significantly
enhance both performance and image quality in
industrial vision applications. This is a vital step
towards faster imaging solutions, and such
processing could be empowered by Al software
which could run on the same GPU.Smart factories
increasingly rely on machine vision systems,
enabling communication between networks and the
intelligent exchange of information among sensors,
devices and machines.
Previously, informationgathering and computation
were performed by humans that were prone to
errors. But with advances in technology, especially
in image processing, these processes are now being
done by industrial cameras, minimizing errors and
enabling automated technology such as robots to
react flexibly to production control requirements.In
the Industry 4.0 ecosystem, applications of image
processing are autonomous robots, self-driving cars
and unmanned aerial vehicles (UAVs or drones),
immersive technology such as augmented reality,
and digital technology includes artificial
intelligence, big data and analytics and others.We
must bear in mind that automated visual inspection
falls under the general heading of computeraided
manufacture (CAM), of which computer-aided
design (CAD) is part of. Today many manufactured
parts can be designed on a computer, visualized on
screen, made by computer-controlled machines,
and inspected by the very same computer — all
without human intervention in handling the parts
themselves.

REFERENCES

[1]. Bhandarkar, S.M., Faust, T. D., Tang, M.
“CATALOG: A System for Detection and
Rendering of Internal Log Defects Using
Computer Tomography,” Machine Vision
and Applications, vol. 11, pp. 171-190, 1999

[2]. Brosnan, T., Sun D.W. (2004) Improving
quality inspection of food products by
computer vision—a review, Journal of Food
Engineering, 61, p. 3-16

[3]. Chaki, A and Chattopadhyay, T (2009) An
Automatic Decision Support System for
Medical Instrument Suppliers Using Fuzzy
Multifactor Based Approach. The fifth
annual IEEE Conference on Automation
Science and Engineering (IEEE CASE
2009), 8,p. 158-163

[4]. Chattopadhyay, T, et al. (2008). An
Application for Retrieval of Frames from a
Laparoscopic Surgical Video Based on

DOI: 10.35629/5252-0404482485

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 484


https://industrywired.com/embracing-a-new-era-of-automation-in-manufacturing-with-industry-4-0/
https://industrywired.com/immunity-passports-the-next-breakthrough-application-of-blockchain/

&

—

JAEM

International Journal of Advances in Engineering and Management (IJAEM)
Volume 4, Issue 4 Apr 2022, pp: 482-485 www.ijaem.net

[5].

[6].

[71.

[8].

[a].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

Image of Query Instrument. TENCON 2008,
IEEE Region 10 Conference, 11, p. 1-5
Chattopadhyay, T. (2012) Applications of
Image Processing in Industries, CSI
Communications, July 2012, p. 8-11

Davies, E.R. (2012) Computer and Machine
Vision, 4th Edition: Theory, Algorithms,
PracticalitiessGolnabi, H. (2007) Design
and application of industrial machine vision
systems, Robotics and Computer-Integrated
Manufacturing, 23,p. 630-637
Chattopadhyay, T. (2012) Applications of
Image Processing in Industries, CSI
Communications, July 2012, p. 8-11

Davies, E.R. (2012) Computer and Machine
Vision, 4th Edition: Theory, Algorithms,
Practicalities °

Golnabi, H. (2007) Design and application
of industrial machine vision systems,
Robotics and Computer-Integrated
Manufacturing, 23,p. 630-637 *

Jamieson, V. (2002) Physics raises food
standards, Physics World, 1, p. 21,22 «

Kim, S., Schatzki, T.F. (2000) Apple
watercore sorting using X-ray imagery: .
Algorithm development. Transactions of the
ASAE, 43 (6), p. 1695-1702

Kondo, N., Ahmada, U., Montaa, M.,
Muraseb, H. (2000) Machine vision based
quality evaluation of lyokan orange fruit
using neural networks. Computers and
Electronics in Agriculture, 29 (1-2), p. 135-
147

Majumdar, S, Jayas, D.S. (2000)
Classification of cereal grains using machine
vision: 1V. Combined morphology, colour,
and texture models. Transactions of the
ASAE, 43(6), p. 1689 1694

Malamas, E.N. (2003) A survey on industrial
vision systems, applications and tools, Image
and Vision Computing, 21 (2), p. 171-188
Mas, E.S. (2008) Detection and
Quantification of Soft plaque in coronary
arteries from MSCT images, Final Report
Bhandarkar, S.M., Faust, T. D., Tang, M.
“CATALOG: A System for Detection and
Rendering of Internal Log Defects Using
Computer Tomography,” Machine Vision
and Applications, vol. 11, pp. 171-190, 1999
Brosnan, T., Sun D.W. (2004) Improving
quality inspection of food products by
computer vision—a review, Journal of Food
Engineering, 61, p. 3-16

Chaki, A and Chattopadhyay, T (2009) An
Automatic Decision Support System for
Medical Instrument Suppliers Using Fuzzy

[18].

[19].

[20].

[21].

Multifactor Based Approach. The fifth
annual IEEE Conference on Automation
Science and Engineering (IEEE CASE
2009), 8,p. 158-163

Chattopadhyay, T, et al. (2008). An
Application for Retrieval of Frames from a
Laparoscopic Surgical Video Based on
Image of Query Instrument. TENCON 2008,
IEEE Region 10 Conference, 11, p. 1-5
Chattopadhyay, T. (2012) Applications of
Image Processing in Industries, CSI
Communications, July 2012, p. 8-11

Davies, E.R. (2012) Computer and Machine
Vision, 4th Edition: Theory, Algorithms,
Practicalities Golnabi, H. (2007) Design and
application of industrial machine vision
systems, Robotics and Computer-Integrated
Manufacturing, 23,p. 630-637

Colledani M., Tolio T., Fischer A., lung B.,
Lanza G., Schmitt R., V&ncza J.., Falkman P

DOI: 10.35629/5252-0404482485

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 485



